The sensitivity and specificity of direct immunofluorescence microscopy performed on Pernasal swab specimens and compared with those of nasopharyngeal aspirates were 93 and 99%, respectively. Posterior nasopharyngeal swabs applied immediately to microscope slides allow a rapid and simple screening procedure for the diagnosis of acute respiratory syncytial virus infections.
Annual epidemics of lower respiratory tract infections caiised by respiratory syncytial virus (RSV) account for the high incidence of pediatric hospital admissions during winter months. It has become increasingly recognized that hospitalacquired infections pose a significant hazard during RSV epidemics, particularly for compromised infants (7, 8, 11) . Further, the therapeutic option of using aerosolized ribavirin (9) in selected high-risk patients makes an accurate and rapid laboratory diagnosis highly desirable.
RSV antigen can be readily detected in respiratory secretions by a direct immunofluorescence technique (DIF) using a pool of specific monoclonal antibody (6) . For DIF, specimens are usually obtained by nasopharyngeal suction (NPA) and the aspirated material is examined by incident light fluorescence microscopy following a combined washing and cell concentration step. In an attempt to further simplify and accelerate the diagnosis of RSV infection, we have investigated the characteristics of specimens obtained by nasopharyngeal swabbing (PNS) and applied directly to microscope slides for examination by DIF. By omitting a cell concentration step, the time required for specimen processing and analysis can be significantly reduced.
All children less than 2 years of age admitted to three medical wards of the Royal Hospital for Sick Children, Glasgow. United Kingdom, were screened for RSV infection. The study group Following preliminary experimental validation and discussion with the manufacturers, the incubation step for the DIF test in a humidified chamber at 37°C was reduced from 15 to 5 min. After the slides were washed in freshly deionized water and air dried, they were examined by incident light fluorescence microscopy at a magnification of x400 (Nikon Labophot/mercury lamp power supply HBO-100/2). Slides were coded so that the microscopist could not correlate NPA and PNS results at the time of reading. Specimens showing fewer than 20 exfoliated respiratory cells within the slide well (1 cm in diameter) were not included in the study (eight NPA specimens and one PNS specimen). The appearance of no fewer than two intact respiratory cells showing characteristic intracytoplasmic, granular, and specific fluorescence per specimen was reported as a positive result. Preliminary experimental work showed that the antigens detected in aspirates by using the RSV-specific monoclonal antibody reagent were stable at room temperature and were acetone tolerant for up to 24 h.
Results for paired PNS and NPA specimens taken from 183 infants in the study were as follows. Nine slides could not be used because cellular material was lost during processing. NPA specimen remained negative; this resulted in an overall specificity of 99%.
Fifty-two patients with positive NPA and PNS specimens were monitored by both sampling procedures every day until they were discharged from the hospital. This permitted a longitudinal examination of variation in antigen detection between the two sampling techniques. In Fig. 1 , boxed numbers along the x axis indicate the number of patients remaining in the hospital and available for testing. (% antigen detection = [number of positive specimens/total specimens] x 100.) Antigen detection decreased with time, but the falloff was more pronounced for PNS specimens. An analysis of the difference between the time until the NPA result was negative and the time until the PNS result was negative was made. For 22 patients, the NPA and PNS results became negative on the same day; 11 patients were discharged from the hospital before either result became negative; and 19 patients had NPA specimens yielding positive results for more days than the parallel PNS samples (sign test, P = 0.001).
Recently, two studies have compared specimens obtained by PNS and NPA (1, 5) . In both these previous studies, PNS specimens were resuspended in virus transport medium and then processed similarly to NPA specimens. In the present study, it was recognized that one of the main advantages of applying PNS smears directly onto microscope slides was that the time-consuming laboratory procedures required to process specimens such as NPA specimens were obviated. An air-dried PNS smear takes 10 min to prepare for examination by DIF, compared with 40 min for an NPA smear. The speed in preparing PNS specimens is slightly greater than for Directigen RSV, a new rapid enzyme immunoassay membrane test (Becton Dickinson and Co., Cockeysville, Md.). However, the latter test has the disadvantages of being five times as expensive as DIF reagents at current prices and of giving uninterpretable or false-positive results with excessively bloody specimens (2) .
Indirect immunofluorescence using RSV-specific polyclonal sera and an antispecies conjugate was not considered a satisfactory alternative to DIF to be included in this study. Indirect immunofluorescence takes up to 1 h for the two incubation steps, in addition to slide preparation time. In our experience, problems have also arisen from nonspecific fluorescence, which makes rapid microscopy difficult. Cell culture for RSV was also not included in this study because it is slow and expensive and can give variable results (3 (4, 6) . Both groups detected more RSV infections in patients by DIF than by cell culture isolation. However, there is evidence that an occasional RSV strain may not be detected by using this DIF reagent (4) .
Of 84 paired PNS and NPA specimens, 6 PNS specimens failed to detect antigen; this represents a sensitivity for PNS specimens compared with NPA specimens of 93%. Thus, potential false-negative results will occur marginally more frequently with PNS than with NPA specimens. Because of this, further investigation of infants with negative screening results and with continuing symptoms and signs of lower respiratory tract infection may be best achieved by using NPA specimens for DIF testing against a wider range of respiratory viruses (including RSV), together with culture studies.
In the clinical management of RSV infection, a policy of prospective screening, cohort nursing, and appropriate barrier procedures reduces the probability of nosocomial infection (10) . One of the main objectives in using a rapid and economical test is to allow comprehensive RSV screening with the appropriate allocation of children within a ward. These results suggest that there is a small chance of an uninfected infant being placed in the RSV cohort if a PNS method of sampling is used. The overall specificity for PNS specimens compared with NPA specimens was 99%.
Results for sequential specimens show that the overall detection rates for NPA and PNS specimens decrease with time after patient admission, but the effect is significantly more pronounced for PNS samples (Fig. 1) . The concentration of RSV antigens will naturally diminish with time but will also be reduced by routine therapeutic aspiration of nasal secretions. Pernasal sampling is most useful in the screening of RSV infection for acutely presenting children.
In summary, PNS specimens offer a very rapid and convenient procedure for the initial diagnosis of RSV infection, compared with NPA specimens. The likelihood of a false RSV diagnosis with a PNS sample was minimal, especially for patients presenting acutely. Using this simple technique, we were able to detect RSV antigen within 10 min of receipt of a slide in the laboratory. Such rapid diagnosis may be especially valuable in ensuring that all hospitalized children less than 2 years old are allocated to the appropriate cohort during an RSV epidemic. Definite early diagnosis also allows only RSV-positive children to be offered ribavirin therapy.
